In the course of the manifold and persistent searches for an aetiological agent in rheumatoid arthritis (RA) it has been reported that cultured synovial cells from patients suffering from RA fail to be infected by a strain of rubella virus or by Newcastle disease virus (Smith and Hamerman, 1969; Grayzel and Beck, 1970) ; this was taken as evidence for a pre-existent occult virus infection of the cells. Although this finding has failed to receive confirmation by other investigators (Phillips, 1971; Runge and Allison, 1972) we considered it to be ofsufficient significance to examine leucocytes both from the peripheral blood and from joint effusions in RA for their ability to support the growth of vesicular stomatitis virus (VSV); this virus was selected since it is known to replicate in leucocytes (Edelman and Wheelock, 1966) . In blood mononuclear leucocytes, we have confirmed replication of VSV when stimulated with either phytohaemagglutinin (PHA) or with pokeweed mitogen (PWM); the leucocytes of RA subjects supported viral replication as well as those of normal donors. VSV also multiplied in association with joint effusion mononuclear cells, although titres were lower than those obtained with stimulated blood leucocytes.
Material and methods

Leucocytes
Venous blood was obtained with preservative-free Heparin (25 u./ml.) as anticoagulant. Sedimentation oferythrocytes was speeded by the addition of an equal volume of Plasmagel (Bellon, France). Supematant plasma containing leucocytes was layered on a mixture of Ficoll (Pharmacia) and Triosyl (Glaxo), in accordance with the method of Harris and Ukaejiofo (1969) Both blood and joint mononuclear cells were suspended in RPMI medium, 10 per cent. foetal calf serum, Lglutamine, and Hepes buffer.
Cells were cultured in plastic vials containing 106 mononuclear cells/ml. at 37°C. Phytohaemagglutinin (PHA) was added at 5 jul./1 ml. culture. Poke-weed mitogen (PWM) (Grand Island Biological Corporation) was added at 50 p,l/ ml. culture. DNA synthesis was assayed by the addition of '4C-thymidine (Radiochemical Centre, Amersham, England) 0-08 plCi/culture on the 3rd day.
Cultures so labelled were harvested on Day 4 by washing the cells three times in isotonic saline, followed by application of aliquots to filter paper discs. These were dried, treated with trichloracetic acid followed by dehydration and, after immersion in scintillation fluid, counted in duplicate in a 8-scintillation counter.
Vesicular stomatitis virus (VSV, New Jersey strain) Virus stocks were grown in primary chick embryo fibroblast cultures. Supematant fluids of VSV infected cultures were rapidly frozen and stored at -70°C.
Lymphocyte cultures were infected with VSV 24 hrs after initiation. They were centrifuged, and the supernatant was removed and replaced by 01 ml. TC 199 containing 105 plaque-forming units (PFU) of VSV.
After 1 hr at 37°C., TC 199 was added to 2 ml., and after centrifugation the cells were washed twice. Finally 1 ml. of the growth medium was added and the cultures further incubated at 37°C. Duplicate cultures were terminated immediately after infection and washing, and at 24-hr intervals thereafter by freezing at -70°C. for subsequent virus assay. Titration of VSV VSV was assayed by the micro-neutralization technique (DeMadrid and Porterfield, 1969) . L-cell monolayers were grown in the wells of WHO haemagglutination trays and infected with 01 ml. of several 10-fold dilutions of each sample. After 1 hr's adsorption at 37°C., the plates were overlaid with 0 75 per cent. carboxymethylcellulose ( Threp, nnrmql added. Maximal titres with WBC were 107 to 2 x 107 at 24 or 48 hrs after VSV infection. Joint cells gave the highest titre of 2 x 106 at 72 hrs. Addition of PHA gave increased VSV replication but this effect was much less conspicuous than with WBC. Assessed by C14 thymidine incorporation, average PHA response by joint effusion cells was only approximately 10 per cent. of that given by WBC from RA or normal subjects, with considerable variation between effusions. In two experiments, PWM was compared with PHA as stimulant for WBC. Titres of VSV replication were found to be similar with the two mitogens. When C14 thymidine uptake by PHA or PWM-stimulated WBC was compared with and without VSV infection, it was found that VSV lowered the response by a factor of approximately 6.
Electron microscopy of cells infected 24 or 48 hrs earlier showed VSV at and apparently within the cell surface (Fig. 2) . Only a small number of cells unequivocally showed the presence ofVSV. It was hoped to determine the cell type associated with virus replication; owing to the small number of infected cells seen, it is only permissible to state that those cells seen showed lymphoid rather than macrophage characteristics, they contained few intracytoplasmic vesicles, large numbers of ribosomes, and a high nucleus: cytoplasm ratio. (Smith and Hamerman, 1969) and rubella (Grayzel lrwhen PHA had been and Beck, 1970) was taken to indicate the presence of a pre-existing 'virus' in synovial cells in tissue culture. It also appeared that such resistance of rheumatoid cells could be transferred to rabbit cells, growing in tissue culture. Further evidence along this line was obtained by injecting rheumatoid synovial cells into rabbit joints; upon subsequent culture of the rabbit synovial cells, these were also found to be resistant to infection with these viruses. Since the cells of joint effusions should be in a favourable position to pick up an infection which exists in the cells of the synovium, we considered that they should be tested for their ability to resist further infection in vitro. VSV was chosen since its ability to infect blood mononuclear cells, especially after PHA o stimulation has been extensively studied by Edelman 48 , ,
and Wheelock (1966, 1967 It should be added that Phillips (1971) , using a variety of sensitive methods, failed to find evidence for viral infection in a total of 187 synovial specimens, including those from RA and controls.
Viral titres of infected effusion cells were lower than those for blood mononuclear cells. The blast cell response ofjoint cells was much smaller than that obtained with similar numbers of blood cells. Bloom, Jimenez, and Marcus (1970) have shown that replication of VSV and other RNA viruses is supported by activated rather than resting lymphocytes, thus suggesting an explanation for this difference. In addition, the percentage of lymphoid cells amongst joint mononuclears is smaller than that in the blood. Edelman and Wheelock (1967) (Janossy and Greaves, 1972) . In the present experiments, the levels of blast response and VSV replication by blood mononuclears were similar with PHA and PWM, while joint effusion cells gave a smaller response with either mitogen. Bloom and others (1970) 
